transcriptional noise or activity of novel genes remains unclear. We identified intergenic 33 transcribed regions (ITRs) in 15 diverse flowering plant species and found that the amount of 34 intergenic expression correlates with genome size, a pattern that could be expected if intergenic 35 expression is largely nonfunctional. To further assess the functionality of ITRs, we first built 36 machine learning classifiers using Arabidopsis thaliana as a model that accurately distinguish 37 functional sequences (phenotype genes) and likely nonfunctional ones (pseudogenes and 38 unexpressed intergenic regions) by integrating 93 biochemical, evolutionary, and sequence-39 structure features. Next, by applying the models genome-wide, we found that 4,427 ITRs (38%) 40 and 796 annotated ncRNAs (44%) had features significantly similar to benchmark protein- 41 coding or RNA genes and thus were likely parts of functional genes. Approximately 60% of 42 ITRs and ncRNAs were more similar to nonfunctional sequences and were likely transcriptional 43 noise. The predictive framework established here provides not only a comprehensive look at how 44 functional, genic sequences are distinct from likely nonfunctional ones, but also a new way to 45 differentiate novel genes from genomic regions with noisy transcriptional activities. Saccharomyces cerevisiae (Nagalakshmi et al. 2008 ). In plants, 7,000 to 15,000 intergenic 53 transcripts have also been reported in Arabidopsis thaliana (Yamada et al. 2003 ; Stolc et al. 54 2005; Moghe et al. 2013 ; Krishnakumar et al. 2015) and Oryza sativa (Nobuta et al. 2007 ). The 55 presence of intergenic transcripts indicates that there may be additional genes in genomes that 56 have escaped gene finding efforts thus far, including those that function as RNA genes (Simon 57 and Meyers 2011; Guil and Esteller 2012; Fei et al. 2013 ; Tan et al. 2015) . Meanwhile, it is also 58 possible that some of these intergenic transcripts are products of un-regulated noise (Struhl 59 2007). Given the functional significance of most intergenic transcripts remains unclear, the 60 identification of functional intergenic transcribed regions (ITRs) represents a fundamental task 61 that is critical to our understanding of genome evolution. (Bernard et al. 2010) , bereft in D. melanogaster (Hardiman et al. 2002) , and At4 in A.
74
thaliana (Shin et al. 2006) . 75 However, the number of ITRs and ncRNAs with well-established functions is dwarfed by 76 those without functional evidence. While some ITRs and ncRNAs can be novel genes, intergenic 77 transcription may also be the byproduct of noisy transcription that can occur due to nonspecific and pseudogenes (Tsai et al. 2017) . In this study, we adopt a similar framework to investigate the 93 functionality of intergenic transcription in plants. We phenotype genes and pseudogenes and established seven prediction models each using only the 177 subset of features from a single category (Fig. 2) . Although none of these category-specific 178 models had performance as high as the full model (Fig. 3C) , the transcription activity feature ITRs and annotated ncRNAs, we considered the predictions from the four-class model (Fig. 6) , 315 the full model (Fig. 3,4) , and the tissue-agnostic models ( Supplementary Fig. 4, 6 (100 bp, n=4,000; 500 bp, n=3,716). All 100 and 500 bp windows described above are referred 452 to as sequence windows throughout the Methods section. 
481
Transcription activity features 482 We generated four multi-dataset and 20 individual dataset transcription activity features.
483
To identify a set of RNA-seq datasets to calculate multi-dataset features, we focused on the 72 of 484 206 RNA-seq datasets each with ≥20 million reads (see above; Supplementary Table 5) . single feature category models (Fig. 3A,B Table 4 
